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 
Abstract— The License Plate (LP) localization plays an 
important role in License Plate recognition system in some 
countries which have enormous variety of LPs such as Malaysia. 
In Malaysia, the LPs have extraordinary diversities in fonts, 
shapes and even using handwritten fonts in LPs and so on. 
Moreover, since this paper works on LP at the back of the cars, 
the presence of LP font on the body of car can also adds a major 
complication for LP recognition systems. In this paper, a new 
License Plate Localization algorithm is proposed for Malaysia 
LPs by Otsu method. The empirically results present a new 
threshold of Blob Analysis to extract LP location. Additionally, 
the new thresholds are introduced for Morphological Opening 
Operator and objects labeling.  At the end, the LP localization is 
concluded by new boundaries limitations which demonstrate 
exactly LP location in image. These new thresholds cause LP 
localization system gain 90% accuracy while it is higher than 
any other existence methods that are showed real result for 
Malaysian LPs localization. These results were obtained from 
entirely experimental works on LPs different shape and fonts of 
LPs in natural environment conditions such as raining, light 
reflection and so on. 
 
keywords—Otsu’s method, Blob analysis, morphological 
operators, Median filter.  
 
I. INTRODUCTION 
 n Malaysia, there are many types of License Plates (LP) 
with regard to variety in size and fonts that make hardship 
to recognize LPs, especially when these immingle with car 
owner’s additional alternations, such as writing fonts on the 
body of cars with different character from LP, as shown in 
Fig. 1. Although, many methods have been developed to solve 
this problem, their accuracy is so far from reliable LP 
recognition system accuracy in Malaysia that can recognize 
all kinds of Malaysian LPs. In these cases, The LPs 
Localization is the helpful method to increase LP recognition 
system’s accuracy in Malaysia. Because, the LP localization 
causes the LP recognition system only applied to small part 
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instead of whole image. The advantages of this method will 
become obvious when it combines with highly accurate 
character recognition algorithm, such as Fuzzy logic or 
Artificial Neural Network. Certainly, this combination has 
lower processing time, because the character recognition 
algorithms only apply to specific area instead of whole image.  
In this research, the color images were captured by 
CANON Power Shot A650, 12 Mega Pixel with night mode 
adjustment. Since the Processing time is the significant 
element in LP recognition systems, the image is resized to 
640×480 Pixels. According to our experiences, this size is 
effective for the new filtering threshold that will be 
introduced in this paper. The MATLAB software is used for 
coding that has the broad range of tools for image processing 
algorithms. The images were captured at night with natural 
noises, such as light reflection. 





   





II. IMAGE PRE-PROCESSING 
The image preprocessing is the most important step in the 
image processing system, because all image processing tasks 
depend on the quality of input images. It mainly preserves 
relevant details and, basically, it removes noises and 
irrelevant objects.  
since the gray-scaled and binary image have greater 
efficiency in image processing algorithms, the RGB image is 
converted to gray scale image to reduce dimension of image 
that lead to minor complication and less processing time. The 
empirical formula is used for this process is shown in (1)    
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Fig. 1.  The Variety of License Plates in Malaysia. 
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Where, Gray shows the value of gray-scale image. R, G and B 
show the value of Red, Green, and Blue pixels, respectively 
[1]. 
 
A. Histogram Equalization 
Contrast is an important part of image evaluation that 
caused object easily recognizable for human vision by 
improving the power of object evaluation details, such as 
edges. 
Although, the Histogram Equalization algorithm is used 
exclusively in most researches (which use MATLAB) to 
enhance image contrast, our experiences show that (in some 
images) it has defects in the case of images which have 
intensity value that are physically far apart from each other, 
so it is better to combined with a new threshold. The 
conditional equation is assigned as: If the intensity between 
50 and 150 is more than 60% in gray level ([0 255]), the 
intensity of this interval is mapped to [0 255]. Otherwise, the 
H.E. algorithm is directly applied. By this method image 




       
    a)  Gray image         b)  Enhanced image 
 






B. Otsu Method 
 
Obviously, the binary image is more reliable in image 
preprocessing, field as background can be separated from 
foreground easier and faster in comparison with gray level or 
colored-images.  
Considering “The Otsu method is infers in the distinction 
least squares method foundation, the image Binarization 
needs the threshold value is automatic gain” [2], in this 
paper, the global image threshold is calculated by Otsu 
method and used to convert image from intensity to binary 
image. As shown in Fig. 3. The relative equation for Otsu 
method is shown in (2). 
 
)}}(arg{min{)}}(arg{max{ 22 ttt WB      (2) 
 
Where, L is gray level, 10  Lt , 2B   is between-class 




 In this section, it should be stated that the reason of 
choosing Otsu method for image binarization is the lower 
processing time with regard to other methods. 
 
C. Filtering  
The Binary image which obtained from previous section 
(B) has many noises and irrelevant objects. To this end, some 
filters should be applied to remove noises, distinguish 
foreground from background and also to increase chance of 
finding relevant area of LP. Due to remove irrelevant small 
objects, the Morphological operators are extremely prominent 
filters that have noteworthy features in image processing. 
They include many operators such as Bottom-hat, opening, 
closing, dilate and so on.  
From our experiences, the opening operator is utilized to 
remove objects (connected component) that have fewer than 
10 pixels.  Despite the elimination small objects there is some 
burden that should be counted. It is the characters existence 
on LPs that make many difficulties in following steps. 
Because the characters makes holes in LP area and this 
causes the LP  dismisses to be chosen as relevant object for 
subsequent process.      
For this reason, the Binary image is inversed and the 
Morphological opening operator removes objects that have 
less pixels than 300. This threshold was achieved from 
slightly alteration form 100. The initial value has increased 
till the proper value is found.  The result is shown in Fig. 4. a. 
afterwards the image is inversed again to continue process, as 
Fig. 4. b. 
Fig.  2.   Enhance Image Contrast.   
Fig.  3.  Image Binarization by Otsu method 
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III. BLOB ANALYSIS 
The image processing needs to take up samples for 
analysis. Therefore, the objects should be labeled that be 
recognizable for analysis process [4]. For this case, The Label 
Connected Component algorithm (L.C.C.) defines object by 
labeling each individual object. 
 The Label Connected Component algorithm returns the 
matrix that has same size as input image with labeled 
connected objects. The 8- connected objects is used for more 
efficiency. 
In this section, the suitable threshold can eliminates many 
of irrelevant objects. Thus, the new threshold is used that 
defines as minimum number of pixels in an object. To obtain 
this threshold the average of pixels in all objects (avg) is 










     (3) 
  
 
 Where, N.P.O. is the number of pixel in each object. The 








The result of previous section eventuate a suitable selection 
of candidate objects but the another threshold needs to extract 
LP from the rest of the objects. In this case, the MATLAB 
toolbar, bwboundaries, is used to track the exterior 
boundaries of objects and holes inside of these objects that 
uses 8-connected neighborhood algorithm. The L.C.C. traces 
the exterior boundaries of objects also passes down to the 
outermost objects (parents) and traces their children (objects 
completely enclosed by the parents) [5]. 
Subsequently, the location of each pixel in objects is 
determined and then the farthest distance between pixels of 
one object is calculated with the respect to height and width 
of that object. 
At the final step, after finding the objects outer point 
coordinates, due to our comprehensive searching to find the 
best width over height ratio, as (4), the desired value obtained 
from altering assumed quantities to locate Malaysian LPs, 
shown in Fig. 6.  
 The proper values are found that define LP location with 



























In this paper, the new method is presented to solve 
Malaysian LPs Localization problems. These problems are 
caused from variety of LPs fonts and shapes and even more 
Fig.  7.   Extracted License Plate 
Fig.  4.   Morphological Opening Operator. 
Fig. 5.   Remove irrelevant objects by new threshold. 
Fig.  6.  License Plate Width and Height. 
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the light or strong font color. This situation is complicated 
when LP font is used on the body of cars. To solve these 
problems, this study illustrates the new algorithm which is 
derived from 2500 evaluation of various License Plates 
through completely experimental results. The Otsu method is 
carried out image binarization and subsequently, the 
irrelevant objects are removed by new threshold for 
Morphological opening operator and Label Connected 
Component. At the end, the License Plate is extracted by new 
empirical threshold. This new threshold let system to identify 
the LPs location by high accuracy in comparison with other 
methods. The accuracy of these new algorithms is 90% that is 
a good percentage according to the Malaysian LPs varieties. 
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